METHOD OF DISPLAYING MEASUREMENT RESULT 
IN INSPECTION PROCESS AND SYSTEM THEREOF, 
AND COMPUTER PROGRAM 



BACKGROUND OF THE INVENTION 

Field of the Invention 
[0001] 

The present invention relates to a method of checking a result 
of a measurement and more particularly to a method of displaying a 
measurement result in an inspection process using a network and a 
system thereof and further to a computer program. 

Description of Related Art 
[0002] 

Conventionally, one host terminal is installed for one 
measuring device in an operational environment in an inspection 
process in a factory for manufacturing things such as semiconductors. 
Also, regarding the measuring device, there are measuring devices 
equipped with signal towers and with terminals in a mixed manner in 
the environment. Moreover, since data standards in respective 
processes are different, the host assesses measured data for 
validation thereof. In order for an operator to determine whether it is 
possible to bring (hand over) a(n) (intermediate) product to a next 
step, the host terminal recognizes a corresponding measurement 
result by using an application of a process management system and 
determines whether a lot can be brought over to a next step. 
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[0003] 

Fig. 6 is a drawing showing a flow ofoperational procedures in 
a conventional inspection process. 
[0004] 

A process management server l) determines the input of a 
targeted lot from a host terminal. Then, a device control server 2) 
malces a reservation with a device. The device 3) accepts the 
reservation for the measurement. The device control server 4) 
instructs conditions and a start of measurement. The device then 5) 
starts measurement and 6) advises measured data. The device 
control server 7) obtains the measured data. The process 
management server 8) assesses the measured data, and the host 
terminal confirms the measurement result. When the measurement 
result is acceptable, the lot is carried to a next step. When the 
measurement result is not acceptable, bringing the lot to the next 
step is suspended. 
[0005] 

In some cases, an appearance inspection is performed with 
respect to a lot by each category based on a result of measuring 
electrical characteristics. The content of the lot is classified based 
on the result of measuring the electrical characteristics and the 
appearance inspection so as to be accommodated in an 
accommodating magazine. In other cases, the content of a lot is 
sealed and shaped according to categories based on a result of 
measuring electrical characteristics. 
[0006] 

However, technologies of the prior art have the following 
problems. When measurement of a product is completed, a 
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measuring device equipped with a signal tower can be checked. 
However, it is not possible to instantly perform validation of the 
measured result by referring to the appearance. Also, when an 
inspector of an inspection process is in charge of a plurality of 
devices and gets stuck with a device that takes a few minutes to 
measure one lot, the inspector may be away from other measuring 
devices. Moreover, an operator has to take an action (required 
processing) after a host terminal confirms whether it has checked if 
the measurement-completed lot satisfies the quality standard; 
whether the lot should be brought over to the next step; and whether 
the lot should be reported to an engineer. 
[0007] 

The present invention has been achieved in light of the above 
problems and intends to provide a method of displaying a 
measurement result in an inspection process. The method allows a 
host via a network to assess a result of inspecting a lot and then has 
an inspection device display the result. The metohod also enables an 
interlock to the next step, and a system thereof as well as a computer 
program. 

SUMMARY OF THE INVENTION 
[0008] 

An embodiment of the present invention resides in a method of 
displaying a measurement result in an inspection process using a 
network. The method includes a first step that a host, which 
intensively controls and manages a device for inspecting a lot to be 
processed in one or a plurality of processes, transmits to the device a 
condition of measuring a lot determined to be put in. The method 
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includes a second step that the device measures the lot based on the 
measurement condition received via the network and then obtains 
measured data. The method includes a third step that the host 
determines whether the measured data received via the network is 
abnormal or normal based on a predetermined assessment standard 
and then produces a result of assessing a measured value so as to 
transmit the result to the device. The method includes a fourth step 
that the device provides a display corresponding to the result of 
assessing the measured value in accordance with the received result 
of assessing the measured value as well as a previously registered 
display standard. 
[0009] 

An embodiment of the present invention resides in the method 
of displaying a measurement result in an inspection process, wherein 
the third step includes a step that when the result of assessing the 
measured value is abnormal, a host terminal connected to the host 
displays that the lot is abnormal, and when the result of assessing 
the measured value is normal, the host terminal displays that the lot 
starts into a next process. 
[0010] 

An embodiment of the present invention resides in the method 
of displaying a measurement result in an inspection process, wherein 
the fourth step includess a fifth step of providing a display 
corresponding to the result of assessing the measured value and a 
display of an operating condition showing the device being operating 
or not operating, by lighting up, turning off, or flashing four colors of 
a four color display unit connected to the device, the unit including a 
first display portion, a second display portion, a third display portion 
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and a fourth display portion of colors different from each other. 
[0011] 

An embodiment of the present invention resides in the method 
of displaying a measurement result in an inspection process, wherein 
the fourth step includes a step of providing a display showing the 
operating condition of the device and a display corresponding to the 
result of assessing the measured value on a device monitor connected 
to the device. 
[0012] 

An embodiment of the present invention resides in the method 
of displaying a measurement result in an inspection process, wherein 
the third step includes a step of not transmitting an instruction to 
transfer a corresponding lot or of transmitting an instruction to 
transfer the lot to a buffer, to a transferring portion connected to the 
host via the network in case that the result of assessing the 
measured value is abnormal while transmitting to the transferring 
portion an instruction to transfer the corresponding lot and also 
transmitting to a processing device for a next process an instruction 
to start processing of the corresponding lot in case that the result of 
assessing the measured value is normal. 
[0013] 

An embodiment of the present invention resides in the method 
of displaying a measurement result in an inspection process, wherein 
the second step includes a step of reading a lot number such as a bar 
code by means of an identification means mounted in the device and 
then adding the lot number to the measured data so as to transmit 
the data to the host, and wherein the third step includes a step of 
including the lot number in the produced result of assessing the 
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measured value. 
[0014] 

An embodiment of the present invention resides in a computer 
program capable of implementing an operation by the method of 
displaying a measurement result in an inspection process, wherein 
each step in the method of displaying a measurement result in an 
inspection process is encoded. 
[0015] 

An embodiment of the present invention resides in a system of 
displaying a measurement result in an inspection process using a 
network. The system includes a device that measures a lot based on 
a measurement condition corresponding to the inspection process so 
as to obtain measured data; and a host that intensively controls and 
manages the device in one or a plurality of processes. The host 
further includes a device control server that transmits to the device 
via the network the measurement condition of a lot determined to be 
put in; and a processes management server that assesses the 
measured data, which is received via the network, based on a 
predetermined assessment standard, and then produces a result of 
assessing a measured value so as to transmit the result to the device. 
The device provides a display corresponding to the result of assessing 
the measured value in accordance with the received result of 
assessing the measured value and a previously registered display 
standard. 
[0016] 

An embodiment of the present invention resides in the system 
of displaying a measurement result in an inspection process, wherein 
the host includes a host terminal connected to the network, and the 
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host terminal displays that the lot is abnormal when the result of 
assessing the measured value is abnormal while displaying that the 
lot starts into a next process when the result of assessing the 
measured value is normal. 
[0017] 

An embodiment of the present invention resides in the system 
of displaying a measurement result in an inspection process, wherein 
the device includes a four color display unit including a first display 
portion, a second display portion, a third display portion and a fourth 
display portion of colors different from each other. The four color 
display unit provides a display corresponding to the result of 
assessing the measured value and a display showing an operating 
condition of the device operating or not operating, by lighting up, 
turning off or flashing four colors of the four color display unit. 
[0018] 

An embodiment of the present invention resides in the system 
of displaying a measurement result in an inspection process, wherein 
the device includes a device monitor, and the device monitor provides 
the display showing the operating condition of the device and the 
display corresponding to the result of assessing the measured value. 
[0019] 

An embodiment of the present invention resides in the system 
of displaying a measurement result in an inspection process, wherein 
the host does not transmit an instruction to transfer the 
corresponding lot or transmits an instruction to transfer the lot to a 
buffer, to a transferring portion connected to the host via the network 
in case that the result of assessing the measured value is abnormal 
while transmitting to the transferring portion an instruction to 
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transfer the corresponding lot and also transmitting to a processing 
device for a next process an instruction to start processing of the 
corresponding lot in case that the result of assessing the measured 
value is normal. 
[0020] 

An embodiment of the present invention resides in the system 
of displaying a measurement result in an inspection process, wherein 
the device includes an identification means for reading a lot number 
such as a bar code, wherein the identification means reads the lot 
number and then adds the number to the measured data so as to 
transmit the data to the host, and wherein the processes 
management server includes the lot number in the produced result of 
assessing the measured value. 
[0021] 

An embodiment of the present invention resides in a lot 
processing system using the system of displaying a measurement 
result in an inspection process., The system includes a host that 
controls and manages a device for inspecting a lot in each of a 
plurality of processes, wherein the host does not transmit an 
instruction to transfer a corresponding lot or transmits an 
instruction to transfer the lot to a buffer, to a transferring portion 
connected to the host via network in case that a result of assessing a 
measured value of the lot is abnormal while transmitting to the 
transferring portion an instruction to transfer the corresponding lot 
and also transmitting to a processing device for a next process an 
instruction to start processing of the corresponding lot in case that 
the result of assessing the measured value is normal. 
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[0022] 

An embodiment of the present invention resides in a host 
server for use in an inspection process using a network. The host 
server includes a device control server that controls a device of the 
inspection process in one or a plurality of processes via the network 
and transmits to the device a condition of measuring a lot determined 
to be put in and a processes management server that intensively 
manages the device, assesses measured data, which is received via 
the network, based on a predetermined assessment standard, and 
then produces a result of assessing a measured value so as to 
transmit the result to the device. 
[0023] 

An embodiment of the present invention resides in the host 
server, wherein the processes management server does not transmit 
an instruction to transfer a corresponding lot or transmits an 
instruction to transfer the lot to a buffer, to a transferring portion 
connected to the host via the network in case that the result of 
assessing the measured value is abnormal while transmitting to the 
transferring portion an instruction to transfer the corresponding lot 
and also transmitting to a processing device for a next step an 
instruction to start processing of the corresponding lot in case that 
the result of assessing the measured value is normal. 
[0024] 

An embodiment of the present invention resides in a device for 
implementing an inspection in an inspection process using a network. 
The device includes a four color display unit including a first display 
portion, a second display portion, a third display portion and a fourth 
display portion of colors different from each other; and a main unit, 
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incorporated in the device, that transmits to a host server via the 
network measured data obtained by measuring a lot based on a 
measurement condition corresponding to the inspection process. The 
four color display unit provides a display corresponding to a result of 
assessing a measured value and a display showing an operating 
condition of the main unit of the device operating or not operating by 
lighting up, turning off or flashing the four colors in accordance with 
the result of assessing the measured value received by the main unit 
of the device from the host server via the network and a previously 
registered display standard. 
[0025] 

An embodiment of the present invention resides in the device, 
further including a device monitor that provides the display showing 
the operating condition of the main unit of the device and the display 
corresponding to the result of assessing the measured value. 
[0026] 

An embodiment of the present invention resides in the device, 
further including an identification means for reading a lot number 
such as a bar code and then adding the number to the measured data 
so as to transmit the data to the host server, wherein the device 
monitor displays the lot number included in the result of assessing 
the measured value transmitted from the host server. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] 

Fig.l is a drawing showing a schematic structure of a system 
of displaying a measurement result in an inspection process 
according to an embodiment of the invention. 
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[0028] 

Fig. 2 is a drawing showing the flow of the operation by a 
method of displaying a measurement result in an inspection process 
according to the embodiment of the invention. 
[0029] 

Fig. 3 is a drawing showing a state of operation in each step in 

Fig.2. 
[0030] 

Fig. 4 is a drawing showing the relationship between displays 
by a signal tower in Fig.l and steps in Fig.2. 
[0031] 

Fig. 5 is a drawing showing an example of the correspondence 
between messages shown by a device monitor connected to a host 
terminal and a device in Fig.l and the signal tower. 
[0032] 

Fig. 6 is a drawing showing the flow of operational procedures 
in an inspection process of the prior art. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0033] 

An embodiment of the invention is explained in detail below 
with reference to drawings. Fig.l illustrates a schematic structure of 
a system of displaying a measurement result in an inspection process 
according to this embodiment. 
[0034] 

As shown in Fig.l, the system of displaying a measurement 
result in the inspection process according to this embodiment 
includes a host (host server) "A" including a process management 
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server 10 and a device control server 20, a host terminal 30 and a 
device (measuring device) 40 including a signal tower (four (4)-lamp 
light and four color display unit) 40T. The device (main unit of the 
device) 40 measures each lot (carrier) 50. 
[0035] 

The host "A" stores a host management table including a 
machine type of the device 40, step numbers, items for inspection 
(the thickness and the width, for example) and subjects of inspection 
(the film thickness and the line width, for example); a process flow (a 
flow sheet); and a lot progress/processing log. Moreover, the host "A" 
determines the input of a targeted lot from the host terminal 30, 
reserves a processing port and then instructs conditions of 
measurement. As the measurement conditions, parameters 
(measurement conditions) such as a processing recipe, the number of 
points of measurement and the location of a wafer within a carrier to 
be measured are set. Furthermore, the host "A" obtains measured 
data from the device 40, assesses the measured data and then 
transmits a result of assessing a measured value. 
[0036] 

Moreover, the device 40 includes a device monitor (not shown 
in the drawing) for displaying information such as an abnormal lot 
number. 
[0037] 

Next, a method using the system of displaying a measurement 
result in an inspection process is explained. 
[0038] 

Fig. 2 is a drawing showing a flow of operation by a method for 
displaying a measurement result in an inspection process according 
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to this embodiment. 
[0039] 

The host "A" determines an input of a targeted lot from the 
host terminal 30 (step Si). 
[0040] 

The host "A" reserves a processing port and instructs 
measurement conditions (step S2). As the measurement conditions, 
parameters (measurement conditions) such as a processing recipe, 
the number of points of measurement and the location of a wafer 
within a carrier to be measured are set. 
[0041] 

The device 40 accepts the reservation for the measurement 
(step S3). 
[0042] 

The host "A" instructs a start of the measurement (step S4). 

[0043] 

The device 40 starts measurement (step S5) and advises the 
host "A" of measured data (step S6). 
[0044] 

The host "A" obtains the measured data (step S7), assesses the 
measured data (step 88) and then transmits a result of assessing a 
measured value (an instruction for displaying the result of assessing 
the measured value) (step S9). 
[0045] 

When the result of assessing the measured value is abnormal 
(when the assessment result is abnormal in step 88), the device 
flashes a red light of the signal tower or has the device monitor to 
display the abnormal lot number (step SlO). 
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[0046] 

When the result of assessing the measured value is normal 
(when the assessment result is normal in step S8), the device flashes 
a yellow light and shows that the measurement result is normal (step 
Sll). 
[0047] 

Fig. 3 is a drawing showing the state of operation in each step 
shown in Fig. 2. 
[0048] 

As shown in Fig. 3, step SI implements 'a standby (to wait for 
a lot to be carried in when a port is available)', and step S3 
implements 'a preliminary processing.' As shown in this preliminary 
processing POl, operation shifts in the order of waiting for the lot 
transfer (WAIT) (step S3a), a carrier cassette device (RESERVE), 
receiving an instruction for a start from the host "A" (step S3b) and 
waiting for the start of processing at the port (STANDBY). Step S5 
implements 'an actual processing (to implement an inspection in 
accordance with the instruction by the host "A" in step S2).' 
[0049] 

Steps S7 to SIO serve as 'a later processing.' Specifically, the 
host "A" obtains measured data (step S7), assesses the measured 
data (step SB) and then transmits a result of assessing a measured 
value (instruction for displaying the result of assessing the measured 
value) (step S9). When the result of assessing the measured value is 
abnormal (when the assessment result is abnormal in step SB), the 
device flashes the red light of the signal tower or has the device 
monitor to display the abnormal lot number (step SlO). 
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[0050] 

Step S2, step S4 and step S6 each display 'transmitting and 
receiving' status between the host "A" and the device 40. More 
specifically, the host "A" executes step S2: reserving the processing 
port and instructing the measurement conditions, and step S4: 
instructing the start of measurement. The device 40 executes step 
S6- advising the host "A'' of the measured data. 
[0051] 

Fig. 4 is a drawing showing the relationship between displays 
of the signal tower 40T shown in Fig.l and the steps shown in Fig. 2. 
[0052] 

The signal tower 40T is a four (4)-lamp light 40T including a 
blue color display portion (a first display portion) CI, a green color 
display portion (a second display portion) C2, a yellow color display 
portion (a third display portion) C3 and a red color display portion (a 
fourth display portion) C4. 
[0053] 

In step SI through step Sll, the blue color display portion Cl 
is lighted when the device 40 is under control of the host "A", which 
means that on-line processing is executable. Moreover, when the blue 
color display portion Cl is "off, it indicatesthat manual 
measurements are executable. 
[0054] 

In step S5, the green color display portion C2 is lighted when 
the device 40 executes processing, which means that measurements 
are being conducted. Moreover, when the green color display portion 
C2 is "off, it indicates that the device 40 is not operating. 
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[0055] 

In step Sll, the yellow color display portion C3 flashes when 
the measurement result in step S8 is normal. This means a normal 
state assuring that the measurement processing is completed 
normally and all the measured data falls within the range of a 
standard quality. Moreover, on the other hand, the device monitor 
displays an abnormal lot number when an abnormal operation occurs 
and also the operating condition of the device 40 such as being 
measuring or not operating. 
[0056] 

In step SIO, when an abnormal operation occurs in the device 
40, or when the measured result is abnormal as a result of reserving 
the processing port and instructing the measurement conditions in 
step S2 and also as a result of instructing the start of measurement 
in step S4, the red color display portion C4 flashes. 
[0057] 

As described above, using the first display portion Cl through 
the fourth display portion C4 of the four (4)-lamp light 40T enables a 
display showing an operating condition of the device 40 operating or 
not operating and also a display showing that the result of assessing 
the measured value of the lot 50 is normal or abnormal. 
[0058] 

Fig. 5 is a drawing showing an example of correspondence 
between the signal tower 40T and messages shown by the device 
monitor connected to the host terminal 30 and the device 40 shown in 
Fig.l. 
[0059] 

Fig. 5 shows a message number Dl, a step number (sequence) 
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D2, a message D3 and a signal tower display D4. 
[0060] 

*S2' in the sequence D2 shows a result of step S2, which 
specifically corresponds to any one of the following occasions- 

when the main unit of the device 40 does not have a recipe 
matching the recipe information designated by the host; 

when a designated device port is not in an usable condition; 

when the designated device port already receives an 
instruction for another lot 50; 

when inadequacy is found with the recipe information (points 
of measurement, the number of points of measurement etc.) 
designated by the host "A"; 

when another lot 50 is already processed at the designated 
device port; and 

when the device 40 terminates processing and is then waiting 
for the processed lot 50 to be transferred from the port. The signal 
tower display D4 corresponds to flashing of the red color display 
portion C4 shown in Fig. 4. 
[0061] 

*S4' in the sequence D2 shows a result of step S4, which 
specifically corresponds to any one of the following occasions- 

when the device 40 is not in a state capable of executing 
processing; 

when the designated device port has not received a reservation 
for the lot 50 (regardless of the presence of the lot 50); 

when another lot 50 is already processed at the designated 
device port; and 

when the device 40 terminates processing and is then waiting 
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for the processed lot 50 to be transferred from the port. The signal 
tower display D4 corresponds to flashing of the red color display 
portion C4 shown in Fig. 4. 
[0062] 

*S10' in the sequence D2 corresponds to step SIO, specifically 
corresponding to a case that even one bit of data of the measured data 
falls outside of the range of the product quality standard established 
inside a company. The signal tower display D4 corresponds to 
flashing of the red color display portion C4 shown in Fig. 4. 
[0063] 

'Sll' in the sequence D2 corresponds to step Sll, specifically 
corresponding to a case that all the measured data falls within the 
range of the product quality standard established inside a company. 
The signal tower display D4 corresponds to flashing of the blue color 
display portion CI and that of the green color display portion C2 
shown in Fig. 4. Moreover, the yellow color display portion C3 also 
flashes (not shown in the drawing). 
[0064] 

Furthermore, when the result of assessing the measured value 
is abnormal, the host "A" does not transmit an instruction to transfer 
the corresponding lot 50 or transmits an instruction to transfer the 
lot to a buffer as its destination, to a transferring portion (not shown 
in the figure) connected to the host "A". When the result of assessing 
the measured value is normal, the host "A" transmits to the 
transferring portion an instruction to start transfer of the 
corresponding lot 50 and also transmits to a processing device for the 
next step an instruction to start processing of the lot 50. The above 
instruction for the transfer enables an abnormal lot to be promptly 
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processed. 
[0065] 

Moreover, by incorporating an identification means (not shown 
in the drawing) for reading a lot number such as a bar code and RFID, 
the device 40 can read a lot number, add it to measured data and then 
send it to the host "A". Then, by adding the lot number to a result of 
assessing a measured value, the host "A" can easily confirm that the 
lot 50 is to be normal or abnormal. 
[0066] 

In addition, the invention is not limited to this embodiment 
and is applicable to a method of displaying a measurement result in 
an inspection process appropriate in applying this invention, a 
system thereof and a computer program. 
[0067] 

Moreover, the number, location and shape of each of the above 
structural members is not limited to the ones defined in the above 
embodiment and can be any number, location and shape appropriate 
in implementing the invention. 
[0068] 

Furthermore, in the drawings, the same structural elements 
are denoted with the same reference numerals. 
[0069] 

Configured as above, the invention exhibits the following 
advantages. 
[0070] 

In an inspection process relying on work by an operator, it no 
longer happens that a lot is left and remains in a port of a device and 
an operator waits for the next measurement. 
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[0071] 

An operator can promptly take the next action on a measured 
lot, such as bringing the lot to the next step or informing a relevant 
department of the occurrence of an abnormal condition. Consequently, 
it is possible to restrain slowdown in processing a lot attributable to 
human-caused factor that arises in the flow of operation for a lot in 
an inspection process. 
[0072] 

When the invention is adaptable to a standard set by an 
organization in the semiconductor industry such as the 
Semiconductor Equipment and Materials International (SEMI), a 
part of the process is operated by an on-line network, facilitating 
such processes thereby to be entrusted to an outside company. 
[0073] 

No special pass/fail flags are necessary by managing an 
inspection device with a host. Moreover, it does not happen that an 
NG lot is transferred to the next step (could be transferred but not 
processed). Relying on information of a signal tower, an operator of 
the device can easily recognize and grasp acceptability of a lot, 
thereby processing a targeted lot. 
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